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Abstract 

An assessment of three moving map display systems was conducted 
to support modernization of the UH-60 helicopter. The systems 
included the Peregrine digital map, Applique V2 computer and Force 
XXI Battle Command-Brigade and Below (FBCB2) software, and the 
Primary Selectable Mission Support System (PRISMS2). The 
assessment was based on subjective ratings by Army pilots regarding 
the impact of the moving map displays on aircrew workload and 
situational awareness when these displays are used in the cockpit for 
pilotage, navigation, and mission tasks. The pilots also assessed the 
hardware and software usability characteristics of the displays. 
Results indicate that each system has potential for enhancing 
situational awareness and minimizing workload for UH-60 pilots. 
However, significant improvements in the hardware and software 
interface of the Applique-FBCB2 and Peregrine digital map would 
need to occur before they would be suitable for use in the UH-60 
cockpit. Improvements in the hardware and software interface of the 
PRISMS2 would enhance its usability in the cockpit. Each of the 
systems would also need to be fully interoperable with the Aviation 
Mission Planning System. 



Contents 

Executive Summary  1 

1. Introduction  3 
1.1 Background  3 
1.2 Purpose  3 
1.3 Description of Systems  3 

2. Method  7 
2.1 Subjects  7 
2.2 Procedure  8 
2.3 Data Analysis  9 
2.4 Limitations of Assessment  10 

3. Results  10 
3.1 Workload  10 
3.2 Situational Awareness  10 
3.3 Hardware and Software Interface  12 

4. Conclusions  14 

5. Discussion and Recommendations  15 

References  17 

Appendices 

A. Rack Assembly for the Applique V2  19 
B. PRISMS2'Components in Stand-alone Configuration  23 
C. Summary of Pilot Responses About the Impact of Applique- 

FBCB2 on Workload  27 
D. Summary of Pilot Responses About the Impact of Applique- 

FBCB2 on Situational Awareness  33 
E. Summary of Pilot Responses About the Hardware-Software 

Interface Characteristics of the Applique-FBCB2  37 
F. Summary of Pilot Responses About the Impact of PRISMS2 

on Workload  47 
G. Summary of Pilot Responses About the Impact of PRISMS2 

on Situational Awareness  53 
H. Summary of Pilot Responses About the Hardware-Software 

Interface Characteristics of PRISMS2  57 
I.    Summary of Pilot Responses About the Impact of the Peregrine 

Digital Map on Workload  67 
J.    Summary of Pilot Responses About Hardware-Software 

Interface Characteristics of the Peregrine Digital Map  71 

Distribution List  79 

Report Documentation Page  87 

in 



Figures 

1. Peregrine Digital Map     4 

2. Applique V2 Computer and FBCB2 Software Display Screen .... 5 

3. PRISMS2 Digital Moving Map and Flight Instrument Displays .... 6 

4. Overview of the Procedure Used to Assess the Applique-FBCB2 
and PRISMS2        9 

5. Example of Sunlight Readability and Cyclic-Collective Interference 
Problems       14 

Tables 

1. Demographic Characteristics of Pilots        7 

2. Pilotage, Navigation, and Mission Tasks That Would Require a 
Smaller Workload      11 

3. Battlefield Elements for Which Situational Awareness Would be 
Increased       12 

4. Hardware and Software Usability Problems Reported by Pilots  . .      13 

IV 



Executive Summary 

The Army is planning to modernize the UH-60 helicopter. Because it will take 
several years to modernize the UH-60 fleet, the Program Manager (PM) for 
Utility Helicopters is exploring the potential of existing systems and technologies 
to provide a near-term solution for digitizing the aircraft. To assist the PM in this 
effort, an abbreviated assessment was conducted of three moving map display 
systems that could be used as part of the near-term solution for digitizing the 
UH-60. The systems included the Peregrine digital map, Applique V2 computer 
and Force XXI Battle Command-Brigade and Below (FBCB2) software, and the 
Primary Selectable Mission Support System (PRISMS2). The assessment was 
based on subjective ratings by Army pilots regarding the impact of the moving 
map displays on aircrew workload and situational awareness when these 
displays are used in the cockpit for several pilotage, navigation, and mission 
tasks. The pilots also assessed the hardware and software usability characteristics 
of the displays. The results indicate that using the Peregrine digital map, 
Applique-FBCB2, or PRISMS2in the UH-60 cockpit has potential for enhancing 
aircrew performance of pilotage, navigation, and mission tasks. However, 
significant improvements in the hardware and software interface of the 
Applique-FBCB2 and Peregrine digital map would need to occur before they 
would be suitable for use in the UH-60 cockpit. Improvements in the hardware 
and software interface of PRISMS2 would enhance its usability in the cockpit. 
Interoperability with the Aviation Mission Planning System would also need to 
be provided for each of the systems to be an effective near-term solution for 
digitizing the UH-60 cockpit. 

The findings of this assessment provide insights that could also aid in the 
development of moving map displays for several other Army aviation systems 
and concepts. These include the RAH-66 and CH-47F helicopter crew stations, 
display requirements for the future transport rotorcraft, and development of the 
Air Warrior electronic data manager. 
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ABBREVIATED ASSESSMENT OF THREE MOVING 
MAP DISPLAYS FOR THE UH-60 HELICOPTER 

1. Introduction 

1.1 Background 

The UH-60 is a dual engine helicopter that is used for tactical transport of troops, 
supplies, and equipment. It will begin reaching its service life goal of 30 years in 
2007. Increased operational tempo and the technological age of the basic 
airframe, components, and systems are having an adverse impact on the useful 
life of the aircraft (Department of the Army, 1998a). Additionally, the UH-60 
does not have the necessary digital avionics architecture to meet current and 
future interoperability communication requirements. In order to address these 
shortcomings, the Army is planning to modernize the UH-60. The modernization 
effort is referred to as the UH-60M program and will include improvements in 
the airframe and mission equipment package (MEP). Improvements in the MEP 
include a digital moving map display that will enhance situational awareness 
and help minimize workload for pilots. Because it will take several years until 
the UH-60 fleet is modernized, the Program Manager for Utility Helicopters is 
exploring the potential of existing systems and technologies to provide a near- 
term solution for digitizing the aircraft. 

1.2 Purpose 

The purpose of this assessment was to evaluate the human factors characteristics 
of three moving map display systems that could be used as part of the near-term 
solution for digitization of the UH-60. The systems included the Peregrine digital 
map, Applique V2 computer and Force XXI Battle Command-Brigade and Below 
(FBCB2) software, and the Primary Selectable Mission Support System 
(PRISMS2). This assessment was requested by the Program Manager for Utility 
Helicopters, in association with the Air Maneuver Battle Laboratory at Fort 
Rucker, Alabama. 

1.3 Description of Systems 

1.3.1 Peregrine Digital Map 

The Peregrine digital map is a system that combines commercially available 
electronic and computer components (see Figure 1), global positioning system 
(GPS) satellite data, National Imaging Management Agency (NIMA) digital map 



data, and proprietary software to enhance the process of mission planning and 
execution. It allows aircrews to graphically load map, obstacle, and threat data 
into the system during mission planning. During flight, Peregrine displays a map 
of the area, the aircraft's position on that map, and the location of any nearby 
way points, phase lines, threat units, obstacles, or other battlefield elements. 
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Figure 1. Peregrine Digital Map. 

Additionally, the system can display flight status data such as present position, 
bearing, altitude, time ahead or behind schedule, course deviation, and predicted 
time to next way point. During the assessment, pilots wore the Peregrine display 
unit on their knees in the same manner as a knee board. The dimensions of the 
display unit were 12.0 inches long, 8.0 inches wide, and 2.0 inches deep. The size 
of the liquid crystal display was 6.0 inches vertical and 8.0 inches horizontal. 
Peregrine is being developed by Kouwen-Hoven & Hoskins, Inc., for commercial 
and military use. 

1.3.2 Appliqu£ V2 Computer and FBCB2 Software 

Applique is the computer hardware that hosts the FBCB2 software (see Figure 2). 
The FBCB2 software is a digital, battle command information system that is 
being developed to provide soldiers with integrated, mobile, real-time and near- 
real time, battle command information and situational awareness from brigade 
down to the soldier-platform level (Dept. of the Army, 1998b). The software will 
be interconnected between platforms (e.g., tanks and helicopters) through a 
communications infrastructure called the tactical internet. FBCB2 provides the 



user with a digital moving map display and overlays. The digital moving map 
portrays a common situational awareness picture that includes 

• Friendly, enemy, and neutral force locations 

• Operational graphics 

• Operational status 

• Own location 

• Display of friendly positions within a unit 

• Foreign and allied maps 

• City and utility maps 
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Figure 2. Applique V2 Computer and FBCB2 Software Display Screen. 

The FBCB2 software used during the assessment was Version 2.1.a. FBCB2 is 
currently being developed with an initial operational test and evaluation 
scheduled for FY02. The hardware consisted of an enhanced Applique V2 
computer with a 200-MHz Pentium processor, 80 megabytes of random access 
memory (RAM), 4.0-gigabyte hard disk drive, 5.67-inch (vertical) by 7.56-inch 
(horizontal) liquid crystal color display, keyboard, and trackball; the hardware 
was mounted in a rack assembly. The rack assembly (see Appendix A) is used for 
ease of transport and mounting. The Applique computer hardware will be 
improved in the future to provide the user with increased processing capability 
and an improved interface (e.g., larger display). 

1.3.3 PRISMS2 

PRISMS2 is a flight management system (see Figure 3) being developed by the 
U.S. Aviation Applied Technology Directorate, Fort Eustis, Virginia. It will 
provide a moving map display that will be improved with global positioning 
system (GPS) satellite data, a selectable flight instrument display (e.g., horizontal 
situation indicator), input devices for data entry and retrieval, digital 



Connectivity with other platforms, and 1553B bus capability for non-bused 
aircraft. The size of the moving map display evaluated during the assessment 
was 6.0 inches vertical by 8.0 inches horizontal. The size of the flight instrument 
display was 4.0 inches vertical by 5.0 inches horizontal. The moving map display 
can also function as a flight instrument display. The PRISMS2 components are 
depicted in a stand-alone configuration (with electronics rack) in Appendix B. 
PRISMS2has been integrated into the cockpit of a UH-1 test bed aircraft and 
flown for approximately 10 hours. It has also been installed in the cabin of an 
UH-60 and flown for 8 hours as a proof-of-concept effort. 

Figure 3. PRISMS2 Digital Moving Map and Flight Instrument Displays. 



2. Method 

2.1 Subjects 

2.1.1 Peregrine Digital Map 

Subjects were five male Army pilots from B and C Companies, 2nd Battalion, 4th 
Brigade, 4th Infantry Division, Fort Hood, Texas. They represented a group of 
moderate to highly experienced UH-60 pilots with a range from 500 hours to 
3,200 hours of flight time in Army aircraft. The pilots flew in standard flight gear, 
including their survival vests. The average amount of time they spent using 
Peregrine during flight operations was 8.25 hours. The relevant demographic 
characteristics of the pilots are listed in Table 1. 

Table 1. Demographic Characteristics of Pilots 

Summary of 
demographic 
characteristics 

Age 
(yrs.) 

UH-60 
flight 
hours 

Total 
flight 
hours 

Flight 
hours 

withNVGs3 

Peregrine digital map (N-5) 

Average 
Median 

33 
36 

1582 
1420 

1760 
1500 

505 
275 

Range 26-40 120-3070 500-3200 50-1200 

Applique-FBCBl (N=5) 

Average 
Median 

35 
34 

800b 

799b 
1827 
1200 

546 
150 

Range 31-42 500-1100b 550-5470 100-2200 

PRISMS2 (N=9) 

Average 
Median 

40 
37 

1292" 
1039b 

3252 
2100 

472 
200 

Range 31-53 460-4000b 680-7000 110-2200 

"NVGs = night vision goggles 
bExcludes CH-47 pilot used in assessment 



2.1.2 Applique V2 Computer and FBCB2 Software 

Subjects were five male Army pilots. They were assigned to the following units: 
A Company, 2nd Battalion, 4th Brigade, 4th Infantry Division, Fort Hood, Texas 
(one pilot), the Directorate of Evaluation and Standardization, Fort Rucker, 
Alabama (one pilot) and the Air Maneuver Battle Laboratory, Fort Rucker, 
Alabama (three pilots). They represented a group of moderate to highly 
experienced pilots with a range from 550 hours to 5,470 hours of flight time in 
Army aircraft. Four subjects were UH-60 pilots and one subject was a CH-47 
pilot. The CH-47 pilot participated in the assessment because he was a highly 
experienced aviator and because of the similarity between cargo and utility 
helicopter missions. Only one of the subjects had previous experience using the 
Applique system in an operational environment. The relevant demographic 
characteristics of the pilots are listed in Table 1. 

2.1.3 PRISMS2 

Subjects were nine male Army pilots. They were assigned to the following units: 
F Company, 1-212 Aviation Regiment, Fort Rucker, Alabama (two pilots), the 
Directorate of Combat Developments, Fort Rucker, Alabama (three pilots), the 
Air Maneuver Battle Laboratory, Fort Rucker, Alabama (three pilots) and the 
Directorate of Evaluation and Standardization, Fort Rucker, Alabama (one pilot). 
They represented a group of moderate to highly experienced pilots with a range 
from 680 hours to 7,000 hours of flight time in Army aircraft. Eight subjects were 
UH-60 pilots and one subject was a CH-47 pilot. The CH-47 pilot was the same 
subject who participated in the assessment of the Applique V2 computer and 
FBCB2 software. None of the subjects had previous experience using the 
PRISMS2. The relevant demographic characteristics of the pilots are listed in 
Table 1. 

2.2 Procedure 

The assessment of the Peregrine digital map was conducted on 11-13 August 
1998 at the National Training Center (NTC), Fort Irwin, California, and on 24-25 
August 1998 at Hood Army Airfield, Fort Hood, Texas. The pilots were trained 
in the operation of the Peregrine system before the assessment. The method used 
by U.S. Army Research Laboratory (ARL) personnel to collect data included 
structured observations of aircrew performance during flight and post-flight 
debriefings. The pilots also completed a series of surveys about their assessment 
of the human factors characteristics of the Peregrine. The surveys addressed the 
impact of Peregrine on aircrew workload and situational awareness when the 
displays are used in the cockpit for pilotage, navigation, and mission tasks 
(Department of the Army, 1996). The surveys also addressed the hardware and 
software usability characteristics of the system. They were developed in 
accordance with published guidelines for proper format and content (Babbitt & 



Nystrom, 1989). A brief pre-test was conducted to refine the surveys and to 
ensure that they could be easily understood and completed by pilots. 

The Applique-FBCB2 assessment was conducted on 16 December 1998 at the 
Software Engineering Directorate, Missile Research and Development 
Engineering Center, Redstone Arsenal, Alabama. The PRISMS2 assessment was 
conducted on 3-4 February 1999 at the Air Maneuver Battle Laboratory, Fort 
Rucker, Alabama. The method of assessment (see Figure 4) of the two systems 
was very similar and included a structured briefing and demonstration of their 
functionality to the Army pilots. The demonstration was followed by limited 
"hands-on" interaction with the system by the pilots and discussions about its 
usability in the UH-60 cockpit. A sun lamp was used by ARL personnel to help 
the pilots evaluate the sunlight readability of the displays. The pilots then 
completed the same surveys as those used to assess the Peregrine digital map. 

The Peregrine digital map was assessed during flight operations because the cost 
for incorporating it into the aircraft was minimal. The Applique-FBCB2 and 
PRISMS2were not assessed during flight operations because the cost for 
incorporating them into the aircraft was prohibitive. 

Figure 4. Overview of the Procedure Used to Assess the Applique-FBCB2 and PRISMS2. 

2.3 Data Analysis 

The workload, situational awareness, and hardware-software survey data were 
analyzed with a chi-square goodness-of-fit test (for rating scale responses) or 
binomial test (for "yes-no" responses) to determine any statistically significant 
response trends to survey items. Statistically significant response trends indicate 
that the responses provided by the pilots to a particular survey item were not 
random but were probably attributable to a systematic factor such as a strong 
like or dislike for a particular characteristic of the system. Because of the small 
number of pilots who were surveyed, an exact chi-square (or binomial) 
probability value was computed for each survey item. 



2.4 Limitations of Assessment 

Schedule and funding constraints precluded a comprehensive assessment of the 
human factors characteristics of the Peregrine digital map, Applique-FBCB2, and 
PRISMS2 systems. These constraints limited the time that was available to 
conduct the assessments and prevented the assessment of the Applique-FBCB2 
and PRISMS2 systems during flight. Additional limitations included the small 
sample sizes of pilots who participated in the assessment of each system and 
safety concerns which prevented the use of the Peregrine digital map during 
tactical missions. Because the pilots were not allowed to use the Peregrine system 
during tactical missions, they did not answer a portion of the workload and 
situational awareness survey questions. Finally, the same pilots were not used to 
assess each system. Therefore, the systems should not be directly compared to 
each other but assessed on their individual potential to help provide a near-term 
solution for digitizing the aircraft. 

3. Results 

3.1 Workload 

Based on the judgment of the pilots who participated in the assessments, it 
appears that each system has the potential to reduce a portion of the workload 
associated with specific pilotage, navigation, and mission tasks in the UH-60. 
This is because the time required to access and monitor pilotage, navigation, and 
tactical mission data would be decreased in comparison to current methods and 
systems (i.e., paper map) used in the UH-60. Reduction of the workload 
associated with these tasks could allow the aircrews additional time to perform 
other flight-related tasks and therefore be more efficient cockpit managers. A 
statistically significant percentage of the responses provided by the pilots 
indicated that using the Peregrine digital map, PRISMS2, or Applique-FBCB2 in 
the UH-60 during a mission would reduce workload for the tasks listed in 
Table 2. 

3.2 Situational Awareness 

Each system appears to have the potential to enhance the situational awareness 
of specific battlefield elements for aircrews, based on the judgement of the pilots 
who participated in the assessments. This is primarily because of the instant 
feedback that the map display would provide aircrews about the identity and 
relative location of the battlefield elements (when compared to current methods, 
i.e., paper map). A statistically significant percentage of the responses provided 
by the pilots indicated that using the Peregrine digital map, Applique-FBCB2, or 
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PRISMS2 in the UH-60 during a mission would increase situational awareness of 
the battlefield elements listed in Table 3. 

Table 2. Pilotage, Navigation, and Mission Tasks That 
Would Require a Smaller Workload 

Peregrine digital map Applique-FBCB2 PRISMS2 

Determine present 
position of aircraft 

Determine present 
position of their aircraft 

Determine present position 
of their aircraft 

Maintain ground track Way point identification Maintain ground track 

Way point identification Identification of terrain 
Features 

Way point identification 

Move to and occupy an 
assembly area 

Maintain heading 

Conduct air movement 
operations 

Determine time ahead or 
behind schedule 

Perform command and 
control mission support 

Determine distance to object 

Conduct air assault 
operations 

Correlate flight display 
information with digital map 
information 

Perform in-flight change 
of missions 

Avoid threat 

Contour flight 

Low level flight 

Perform command and 
control mission support 

Conduct air assault operations 

Return to assembly area 

Perform in-flight change of 
Mission 

Perform passage of lines 

Avoid obstacles 

Avoid threat 

Perform crew coordination 
Tasks 

Perform decision-making tasks 
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Table 3. Battlefield Elements for Which Situational 
Awareness Would be Increased 

Peregrine digital map       Applique-FBCB2 PRISMS2 

Location of their aircraft       Location of their aircraft 

Location of friendly 
elements 

Location of threat 
elements 

Location of friendly 
elements 

Location of their aircraft 

Location of friendly elements 

Location of threat elements 

Location forward arming and 
refueling points 

Location of assembly areas 

Location of air control points 

Location of pick-up zones 

Location of landing zones 

Location of starting points 

Location of release points 

Ingress flight route 

Egress flight route 

3.3 Hardware and Software Interface 

The usability characteristics of the hardware and software interface can have a 
significant impact on whether the systems enhance situational awareness and 
minimize workload for pilotage, navigation, and mission tasks. Most pilots 
reported that several hardware and some software characteristics of the 
Peregrine digital map and Applique-FBCB2 would need to be improved in order 
for the systems to be suitable for use during flight operations. Several of the same 
usability characteristics of the Applique-FBCB2 were also reported as problems 
during the 1997 Task Force XXI Army Warfighting Experiment (Durbin, 1997) 
when the system was used in the cabin of an UH-60 for fire support tasks. Most 
pilots reported that most of the hardware and software interface characteristics 
of PRISMS2 were adequate. However, the pilots did report some concerns about 
potential problems they might encounter during flight. Usability problems 
reported for each system are listed in Table 4. 

During post-flight debriefings, pilots who wore the Peregrine digital map 
expressed concern that wearing the display unit on their knees (as a knee board) 
was a safety issue because the unit interfered with cyclic and collective 
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movement. Wearing the unit on their knees also prevented the other pilot's 
viewing the display. Additionally, some of the Mlots expressed concern that 
wearing the unit on their knees forced them to shift their visual focus too far 
inside the cockpit to access information on the display. They preferred to have 
the unit mounted on the front instrument panel for easier visual access. They 
further reported that mounting it on the front of the instrument panel would 
increase sunlight readability and help the other pilot to see the display (see 
Figure 5). 

* Table 4. Hardware and Software Usability Problems Reported by Pilots 

Peregrine digital map Applique-FBCB2 PRISMS2 

Reduce the number of Reduce display clutter Provide adequate access to 
steps required to enter PRISMS2 in the cockpit by both 
and retrieve data Minimize display pilots or provide both pilots 

vibration during with their own individual 
Minimize display flight moving map display 
screen clutter 

Increase display size Is the flight instrument display 
Reduce display really needed since it is 
vibration during Improve display redundant with current aircraft 
flight resolution flight instruments 

Improve off-axis view- Increase display Increase the size of the flight 
ability of the display contrast instrument display 

Improve readability of Improve off-axis Entry of data into PRISMS2 
symbology displayed viewability during flight could be a 
on the moving map problem (e.g., because of 

Reduce display glare vibration) 
Increase sunlight read- 
ability of the display Provide NVG compatibility 
(see Figure 5) 

Reduce bulkiness of the 
Eliminate interference system 
between the Peregrine 
display unit and cyclic- Incorporate standard 
collective when flight symbology sets on the 
control movements are map 

^ 
made (see Figure 5) 

4. 
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Figure 5. Example of Sunlight Readability and Cyclic-Collective Interference 
Problems. 

4. Conclusions 

Overall, the results indicate that the use of the Peregrine digital map, Applique- 
FBCB2, or PRISMS2 in the UH-60 cockpit could enhance the performance of 
several pilotage, navigation, and mission tasks by aircrews. This is based on the 
pilots' judgment that the systems would enhance situational awareness of 
several battlefield elements and help minimize workload for specific pilotage, 
navigation, and mission tasks. This would be primarily because of the instant 
feedback that the systems could provide aircrews about the location of their 
aircraft and the identity and relative position of battlefield elements such as 
friendly and threat units. Significant improvements in the hardware and 
software interface of the Applique-FBCB2 and Peregrine digital map would have 
to occur before it would be suitable for use in the UH-60 cockpit. Improvements 
in the hardware and software interface of the PRISMS2 would enhance its 
usability in the cockpit. Finally, interoperability with the Aviation Mission 
Planning System (AMPS) would need to be provided in order for each of the 
systems to be an effective near-term solution for digitizing the UH-60 cockpit. 
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Interoperability with AMPS would allow aircrews to load their mission data into 
the systems quickly and efficiently. 

PRISMS2 was rated by pilots as having the potential to help minimize workload 
for more pilotage, navigation, and mission tasks and enhance situational 
awareness of more battlefield elements than either the Peregrine digital map or 
Applique-FBCB2. This is probably because PRISMS2 is being developed 
specifically for use as a pilotage and navigation device for non-bused Army 
aircraft. The Peregrine digital map is being developed for general commercial 
and military use, and Applique-FBCB2 is being developed for use across several 
different Army platforms (e.g., tracked and wheeled vehicles). Therefore, they 
would probably be less suited for use in the UH-60 cockpit than PPJSMS2. 

5. Discussion and Recommendations 

The limitations of this assessment did not allow an in-depth evaluation of the 
human factors characteristics of the Peregrine digital map, Applique-FBCB2, or 
PRISMS2 systems. However, the survey responses provided by the Army pilots 
serve as useful insights about the utility of the systems by UH-60 aircrews. The 
survey responses also provide insights that could aid in the development of 
several other Army aviation systems and concepts. These include moving map 
displays for the RAH-66 and CH-47F helicopter crew stations, moving map 
display requirements for the future transport rotorcraft, and development of the 
Air Warrior electronic data manager. 

The findings of this report identify potential design limitations that should be the 
focus of a comprehensive assessment. If modification of any of the systems for 
use in the UH-60 cockpit is undertaken, all the potential design limitations listed 
in this report should be addressed. Additionally, the systems should follow 
established requirements and guidelines (Department of the Army, 1988) for 
operation in Army aircraft, including development of an effective soldier-system 
software and hardware interface. It is also recommended that an initial in-flight 
assessment be conducted to fully determine the level of usability of each system 
in the UH-60 cockpit. The assessment should be conducted with the most current 
hardware and software configuration for each system. It should employ a large 
sample size of aviators with a wide range of experience and should include 
evaluation of representative 5th percentile female through 95th percentile male 
anthropometric dimensions. 
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APPENDIX A 

RACK ASSEMBLY FOR THE APPLIQUE V2 
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RACK ASSEMBLY FOR THE APPLIQUE V2 

A»R   VCNIS- 
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PlCR 
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GPS   INIERFACE 
CONNECIOR 

Dimensions of Rack Assembly 

Height (Lid open) - 41.0 inches 

Length - 27.0 inches 

Depth-18.0 inches 
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APPENDIX B 

PRISMS2' COMPONENTS IN STAND-ALONE CONFIGURATION 
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PRISMS2' COMPONENTS IN STAND-ALONE CONFIGURATION 
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APPENDIX C 

SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
APPLIQUE-FBCB2 ON WORKLOAD 

27 



INTENTIONALLY LEFT BLANK 

28 



SUMMARY OF PILOT RESPONSES REGARDING THE IMPACT OF 
APPLIQUE-FBCB2 ON WORKLOAD 

Tasks 
Applique 

Would Sig- 
nificantly 
Decrease 
Workload 

Applique 
Would 

Moderately 
Decrease 
Workload 

No 
Difference 

Applique 
Would 

Moderately 
Increase 

Workload 

Applique 
Would Sig- 
nificantly 
Increase 

Workload 

N/A 

Flight and 
Navigation 

Tasks: 
            

Determine 
present position 
of aircraft3 

80% 20% 0% 0% 0% 0% 

Maintain 
heading3 

0% 20% 80% 0% 0% 0% 

Maintain ground 
track 

0% 60% 40% 0% 0% 0% 

Maintain 
altitude3 

0% 0% 100% 0% 0% 0% 

Determine time 
ahead/behind 
schedule 

20% 20% 20% 40% 0% 0% 

Determine 
distance to object 20% 40% 20% 20% 0% 0% 

Way point 
identificationb 0% 100% 0% 0% 0% 0% 

Identification of 
terrain features3 0% 80% 20% 0% 0% 0% 

Correlating flight 
display 
information (e.g., 
air speed) with 
digital map 
information 

0% 20% 40% 0% 0% 40% 

NOE Flight 0% 60% 40% 0% 0% 0% 
Contour Flight 0% 60% 40% 0% 0% 0% 
Low Level Flight 0% 60% 40% 0% 0% 0% 
General Mission 

Tasks: 
        

Preparing for air 
movement 
operations 

20% 20% 0% 20% 0% 40% 

Moving to and 
occupying an 
assembly area3 

0% 80% 0% 0% 0% 20% 

Conducting air 
movement 
operations3 

0% 80% 0% 0% 0% 20% 

Performing 
command and 
control mission 
support3 

0% 80% 0% 0% 0% 20% 

Reporting 
intelligence data 

20% 40% 0% 40% 0% 0% 
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Tasks 
Applique 

Would 
Significantl 
y Decrease 
Workload 

Applique 
Would 

Moderately 
Decrease 
Workload 

No 
Difference 

Applique 
Would 

Moderately 
Increase 

Workload 

Applique 
Would Sig- 
nificantly 
Increase 

Workload 

N/A 

Returning to 
assembly area 0% 60% 40% 0% 0% 0% 

Performing 
actions on contact 0% 20% 20% 60% 0% 0% 

Conducting air 
assault 
operations3 

0% 80% 0% 0% 20% 0% 

Conducting 
downed aircrew 
recovery 
operations 

0% 60% 40% 0% 0% 0% 

Performing 
passage of lines 

0% 40% 60% 0% 0% 0% 

Conducting 
FARP refueling" 0% 0% 100% 0% 0% 0% 

Sling load 
operations3 0% 0% 80% 0% 0% 20% 

Performing in- 
flight change of 
missionc 

40% 40% 0% 0% 0% 20% 

In-flight route 
planning 20% 0% 40% 20% 20% 0% 

Threat 
avoidance0 20% 60% 20% 0% 0% 0% 

Obstacle 
avoidance 

0% 60% 20% 0% 0% 20% 

General Aircrew 
Tasks: 

    

Monitoring 
aircraft status 

0% 20% 60% 0% 0% 20% 

Radio calls 0% 40% 40% 0% 0% 20% 
Crew 
coordination 0% 20% 0% 40% 20% 20% 

Decision making 0% 60% 20% 20% 0% 0% 
Prioritizing 
actions 

0% 40% 20% 20% 0% 20% 

Manage 
unexpected 
events 

0% 40% 60% 0% 0% 0% 

Time to perform 
additional tasks 0% 40% 20% 20% 20% 0% 

"Significant at a .05, indicating a non-random response trend. 
"Significant at a .01, indicating a non-random response trend. 
Significant at a .05 when cells for decreased workload are combined into one cell 
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If you rated a task as having significantly increased or decreased workload while using the 
Applique-FBCB2, describe why the level of workload was higher or lower: 

Pilot Comments: 

• Present position, friendly and enemy situation in the cockpit is great. Allows us to react in 
flight. We can receive new missions in overlay form right in the cockpit. This will require more 
time inputting routes and other data into Applique. This will create a need for more mission 
planning time. 
• Reporting intel - message format with time stamp and location speeds up the process and 
requires less time than radio calls. 
• In-flight change of mission and route planning - digitally transmit changes to other aircraft in 
flight of multi-ship decreases workload. 
• Using Applique to prepare for an Air Movement operation would significantly increase 
workload. This is because the Applique does not assist planning for any operation, so if I were to 
utilize the Applique, I would still have to conduct planning, coordination, etc., and then spend 
time manually inputting LZ's, PZ's, timelines, etc. Thus, if I use Applique, my workload 
increases significantly. In reality, I would not use Applique for "preparing" because it does not 
have that capability. Make Applique compatible with AMPS. Plan missions with AMPS, take the 
disk out of AMPS, plug it into the Applique, with routes, execution checklists, air movement 
checklists, etc. Thus, time to plan mission/prep for missions decreases. If this could be done in 
the TOC, planning (AMPS) and if the data could be transmitted to the aircraft in flight, you could 
dynamically retask aircraft. 
• There are too many keystrokes and trackball movements required to perform. Requires 
operator to be inside on keyboard. 
• The Applique is in the cargo area of the aircraft which means you need a third pilot which 
increases workload to communicate information. 
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APPENDIX D 

SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
APPLIQUE-FBCB2 ON SITUATIONAL AWARENESS 
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SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
APPLIQUE-FBCB2 ON SITUATIONAL AWARENESS 

Battlefield 
Element 

Applique1 

Would Sig- 
nificantly 
Increase 

Situational 
Awareness 

Applique' 
Would 

Moderately 
Increase 

Situational 
Awareness 

No 
Difference 

Applique1 

Would 
Moderately 

Decrease 
Situational 
Awareness 

Applique 
Would Sig- 
nificantly 
Decrease 

Situational 
Awareness 

N/A 

Location of 
ownship during 
the mission' 

20% 60% 20% 0% 0% 0% 

Location of 
friendly assets3 20% 80% 0% 0% 0% 0% 

Location of 
threat 20% 40% 0% 20% 0% 20% 

Location of 
FARP 20% 40% 20% 0% 0% 20% 

Location of 
Assembly Area 0% 60% 20% 0% 0% 20% 

Location of 
ACP's 0% 60% 40% 0% 0% 0% 

Location of PZ's 0% 20% 60% 0% 0% 20% 
Location of LZ's 0% 20% 60% 0% 0% 20% 
Location of SP's 0% 40% 60% 0% 0% 0% 
Location of RP's 0% 40% 60% 0% 0% 0% 
Ingress Flight 
Route 20% 0% 40% 20% 0% 20% 

Egress Flight 
Route 20% 0% 40% 20% 0% 20% 

Ownship fuel 
status 0% 0% 20% 0% 0% 80% 

Natural terrain 
features 0% 40% 40% 0% 0% 20% 

Man-made 
terrain features 0% 40% 40% 20% 0% 0% 

If you rated a task as having significantly increased or decreased situational awareness while using 
Applique, describe why the level of situation awareness was higher or lower: 

Pilot Comments: 

• The S.A. on the map is superb.  It eliminates the need to constantly re-check your own 
position on hand-held map. Allows more time to react to your environment. 
• Display of spot reports on the omni-directional map display raised my level of awareness. 

'Significant at a .05, indicating a non-random response trend. 
Significant at a .05 when cells for increased situational awareness are combined into one cell. 
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APPENDIXE 

SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF THE APPLIQUE-FBCB2 
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SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF THE APPLIQUE-FBCB2 

Do You Expect To Experience Problems 
Entering Data Into Applique? 

4 
40% 

40% 

—J- —Y —Y 

YES 
_ ■r--                     1 

NO \ 0 
- 

20% 

 A 
N/A \ 

-A 
0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Vibration during flight was a problem during 
Task Force XXI. 
• It is very difficult to type information during 
flight based on TF XXI experience. 
• Keyboard entry at night is almost impossible. 
• Positioning of seat - bent over operating 
keyboard will be a problem. 
• Current configuration requires additional 
person to operate the system. 
• Data entry on keyboard will be a problem. 
• There will be problems during NOE flight, 
and ±30760° pitch and roll flight. During 
straight and level flight on a nice day, mere 
should be minimal problems. 

How Effective Is The Size Of The Dig'tal Map 
Screen For Displaying And Entering Data? 

Very Effective ||°% 

Somewhat Effective   |£ 

Border! ne 

Somewhat Ineffective 

Very Ineffective   E 

0%    20%   40%   60%   80%  100% 

Pilot Comments: 

• Screen is too hard to see and comprehend 
with a moment's glance for the pilot on the 
controls. 
• Size is usable, but a bigger screen would be 
better. 
• Display size and resolution are a problem. 
• Display needs to be bigger with better 
resolution. 
•The windows obscure the map display. 

Are There Ary Hardware Features That 
Aie Not Logical Or Consistent? 

-f?~' 
40% 

40% 

 A  A 

~~" ■ — 

YFR -^H                   ^H ! 
III      I 

NO u 

y 

iföi 

20% 

 A 
N/A 

■■y 
■■■ 0 

0%      20% 

Pilot Comments: 

40%      60%     80%     100% 

• System is too big and bulky. 
• There is no good location in cockpit to put it. 
• System would be unusable to pilots. 
• Data entry with keyboard and trackball is a 
problem. 

Any Symbotogy On The Map Or Menu 
Screens That Was Difficult To 

Understand Due To Size? 

YES 

NO 

N/A 

1^B__j 
40% 

60% 
fi 
1 Ü 

P    0% 
—=J. ~^—A 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Unit symbols are hard to see. 
• The symbols will not change size. 
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Any Symbdogy On The Map Or Menu 
Screens That Was Difficult To 
Understand Due To Content? 

YES 

NO 

N/A 

y 
60% 

 ^ 

1 

40% f is 
"jj    0% 
-- y —=^ —-—£ 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Symbology should be standardized (e.g., FM 
101-5-1). (Comment made by 2 pilots) 

Problems Reading and Interpreting 
Infoimation Due To Reflections On The 

Display? 

YES 

NO 

N/A 

y" 
40% 

40% 

 A 
_l 

\ U 
20% 1 II __^ 
 A 

 --■) 

y 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Reflections on the display made it hard to see. 
• There was reflection on the display from the 
lab lights. 
• There were problems with reflections on 
display at night during TF XXI. 

Problems Reading and Interpreting 
Information On The Display Due To 

Lack Of Adequate Contrast? 

YES 

NO 

N/A 

y 
40% 

40% 

_II   ^j 

I L 

20% I 
-: "•" V -^2 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Map symbols and some user symbols 
blended black on black. For instance, ACP's. 
PL's, etc. 
• Contrast was a problem due to the quality of 
the NIMA map scanned in. 

Problems Reading and Interpreting 
Information On The Display Due To 

Lack Of Adequate Resolution? 

y 
60% 

 '-J / 

Ybb 

20% 

20% 
——4-  A 

NO I U 
N/A I 

—4 
0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Resolution is not detailed enough. 
• Resolution made it difficult to see 
information on display. 
• Need to use FM 101-5-1 for symbology. 
• Certain magnifications of the map degraded 
resolution. 
• Resolution of map is not high enough. 
Eyestrain would become a problem on longer 
missions. 
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Problems Reading and Interpreting 
Information On Trie Display Due To 

Lack Of Adequate Brightness? 

A 
40% 

40% 

 A  A 

YES 

NO 1 

20% N/A 1 u 
■::'"    V  A 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Brightness may be a concern when using 
NVG's. 
• Screen too bright for Lab, may be suitable for 
aircraft day flight. 
• Brightness made it difficult to see information 
on display. 
• Too bright to read display with NVG's. 
• Display screen is too bright, enemy can see 
the glow in night conditions. 

Problems Reading and Interpreting 
Information On The Display Due To 

Inadequate Off-Axis Viewability? 

20% 

60% 

/ 

YES ■■B 
- 

NO U . 
20% N/A - .,.« 

i- 4  4 —4~  4 
0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• You can only see and comprehend what is on 
the screen if you're directly in front of it. 
• Off-axis viewability is unclear and made it 
difficult to see information on display. 

Problems Reading and Interpreting 
Information On The Display 

Due To Vibration? 

_/f  

YES P   B 20% & 
NO %   0% 

N/A \:—--r    r »0% v~ r - / —■■£ —^ 
0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• During TF XXI, I was unable to read the 
display during flight due to vibrations. 

Problems Reading and Interpreting 
Information On The Display Due To 

Inadequate Sunlight Readability? 

-A' 
YES 

NO 

N/A 

|i  o% 

| o% 

m 
y- s   -^--y-zg: 100% 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• No significant comments. 

41 



Do You Believe AppHque Would Cause 
Any Problems With The Use Of 

Night Vision Goggles? 

YES 
S\ 

20% 

40% 

40% __J 

NO 1 |J 

N/A _.._[ 
: ^ ^ —J- 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• The screen is too bright and will cause 
problems for pilots. 
• Applique will cause problems with night 
vision goggles. 
• Display would illuminate inside of aircraft 
enough to make it visible to enemy IR systems. 
• I speculate that looking at that screen during 
5 hours of NVG use would be exhausting to 
pilots. 
• Screen is too bright. 

When Entering AndRetrieving 
Information, Are ThereAnySteps 

ThatAte NotLogbal Or Consistent? 

VES |    0% 

NO I                                                             II 

N/A |     0% 
-   • y —y —^ —y 

100% 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

•No significant comments. 

Were The Colors Used To Display 
Information On The Map Appropriate? 

YES   B 

20% 

40% 

40% 

 ^ —} / 

NO ■f  li 
- 

N/A I 0 

0%       20%      40%      60%     80%     100% 

Pilot Comments: 

• Maybe need to have a way of knowing (color 
coding) which spot reports have not been read. 
Showing threat icon somehow differently until 
that message is read. 
• Yes, in most cases. Although symbols blend 
with map symbols. 

Are There Too Many Steps Required For 
Entering And Retrieving Information? 

YES 

NO 

N/A 

s 
40% 

60% 

 J- 

f II I 

j"    0% 
—d  ^ 

! 
i 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Sitting at a static console is little or no 
problem. Inflight may pose major challenges 
due to data entry procedures and 
requirements. 
• The map size changes too slowly. With two 
or three paper maps on my knee, all I have to 
do is move it and I've got another size. 
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How Easy Was It To Navigate Through The 

Display Screens? 

Very Easy 

Moderately Easy 

Borderline 

Moderately Dfficut 

Very Diflfcut 

N/A 

0%        20%       40%        60%       80%       100% 

Pilot Comments: 

• Occasional misplaced key strokes results in 
undesired data (on static console in a lab). I 
anticipate having to page thru during inflight 
operations. 
• Too many inputs are required. This will 
result in too much time focused "in the 
cockpit". 
• Navigation is borderline. This is mostly due 
to training. More experience with the system 
will decrease the workload navigation time. 

How Often Did You Have Trouble Remembering 
Where You Were At In The Menu Structure? 

Never Had Trouble 

Seldom Had Trouble 

Often Had Trouble 

Constanty Had Trouble 

N/A 

0% 

Pilot Comments: 

r"*~    '   " 
)i 0% 

60% I  (i 
M 

20% 

20% 

""V """•'/ 

t«iT.—--V1! 

i o% 
IT— '"13 
" • "-'S 

20%      40%      60%      80%     100% 

• The engineer (who showed us the system) 
had some trouble. 

Any Instances When The Display Screen 
Is Too Cluttered Making It DiffcultTo 

Read Or Enter Data? 

YES MM   100% 

NO 

N/A 

0%     20%    40%    60%    80%    100% 

■f* 

t   0% 
|   0% 

-" / -—J- —'-J ___) -------   -J 

Pilot Comments: 

• As selections are made, to go to the next window, the last window does not disappear. You 
must go back to delete. 
• The map display has to be visible at all times. All the "windows" are too big and there is no 
ability to change the size of the "window" by the user. 
• There is clutter due to the size of the display and map resolution. The map becomes cluttered 
real quick at 1:50,000 and above. 
• When you have the multiple message screens, it takes a little while to close them all out to get 
back to the map. This could limit the ability to navigate using the system. 
• The window closes on some screens, but on other screens, overlap occurs. 
• Some windows do not close out after execution. 
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What are the biggest improvements that can be made in the Applique -FBCB2 to make it more 
effective for performing your mission? 

Pilot Comments: 

Comments regarding the display: 

• Need a better display with more viewable map area. 
• Improve the screen size 
• Improve the screen resolution and symbology colors. 
• Digital map needs to be larger. 
• Improve display size and resolution of digital map. 
• Make it so everyone can see and comprehend the display (i.e., pilot, copilot, crew chief, ground 
commander) 
• Make screen size bigger. 
• System is not NVG compatible. Too much light filters into the cockpit. A screen between the 
cockpit and cargo area increases the likeliness of getting sick. 

Comments regarding interoperability of Applique-FBCB2 with other systems: 

• Applique needs to accept AMPS or other mission planning data. 
• I want to plan a route on AMPS, put it on a disk and plug it into the aircraft. 
• I want to be able to receive a change of mission call from TOC with the TOC doing the 
coordination and sending it to me via radio "on the fly". 
• During TF XXI, an EPLRS radio was required for the UH-60 to "get into" the tactical internet. 
The EPLRS were only mounted in the Cdr's ground vehicle. If the aircraft flew over 15K, the 
signal was lost and situation awareness was lost. 
• Previous Applique software had to be updated as you crossed areas in the tactical internet. The 
system has to do this automatically. 
• Can the system pass information to another system? Has to be able to get routes from AMPS. 

Comments regarding accessibility of Applique-FBCB2 to pilots in the cockpit: 

• The current configuration cannot be seen in the cockpit. Relaying information from another 
crew member to the pilots does not work. Too much information is lost transferring it up front. 
• The digital map needs to be accessible by both pilots. 
• This current hardware is unacceptable. Must be accessible to pilots in the cockpit (both sides). 
• The current Applique system is unacceptable as a situation awareness enhancement for utility 
aircraft crews. This is because the current hardware configuration provides no SA to the pilots 
flying the aircraft. All information must be passed via aircraft intercom system (ICS) from the 
cargo area to the cockpit. Additionally, the efficiency of processing data from the rear to the front 
would introduce a huge human error variable in the translation of what is displayed to the 
cockpit and vice versa. Bottom line, this system is actually a crude SA tool for an aircraft 
passenger. Recommend exploring other means than the current Applique to satisfy SA 
requirements to the aircraft flight control station. 
• Reduce the footprint of the system. 
• Hardware configuration is unsatisfactory. It takes up too much space in cargo area. Reduce 
size of Applique to fit between crew chief seats. 
• The current configuration requires an additional crew member/pilot to operate the system. An 
effective SA tool must be operational by "minimum crew" as described in the aircraft operator's 
manual. The UH-60 operators manual specifies the minimum crew as two aviators rated in the 
UH-60 at flight control stations (cockpit). In the down sizing Army, units rarely have over 80% 
fill of authorized pilots. Hypothetically, if a unit were filled at authorized levels, the assigned 
pilots would be consumed by manning available cockpits and/or conducting other mission- 
essential tasks. Furthermore, safety of the system operator would be severely impacted in an 
emergency egress situation! Recommend exploring other means than the current Applique to 
satisfy SA requirements to the aircraft flight control station.  
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Comments regarding the software interface for Applique-FBCB2: 

• Need more features (i.e., tick marks) for route planning and drawing features. For instance, 
need ability to select the air speed to be flown for that route of flight, then the computer "draws" 
time tick marks (whether counting up or down) on that segment, and also "draws" distance tick 
marks, whether to the next checkpoint or from the last checkpoint. 
• Make the map turn based on aircraft heading and be able to turn that feature on and off. 
• Need a clock that would also display H hour and elapsed mission time along with Zulu and 
local time. 
• Make it so the user can change the size of any window, like Windows™. 
• The digital map needs to be directional so it can rotate to the direction of travel. 
• The overlay feature must be updated to put way points and routes. Right now, they take too 
long to enter a route or mission graphic. 
• The new UTO address book is much better. It's easier to locate units for messaging. Need to 
incorporate the ability to task organize (i.e., armor/mech task force). 
• Moving map centered on aircraft is great! 
• Being able to move the map with box is great. 
• Combat reports are super. Will require more training to set parameters correctly. 
• Need to adjust ability to filter enemy units. Would like to be able to see certain icons over 
others (i.e., ADA over engineer). 
• Need standard Army symbology. 

Comments regarding the hardware interface for Applique: 

• Develop alternatives to having to use the keyboard and trackball for data entry. 
• Would be nice to have a numeric keypad - it would make type numbers (grids) easier. 
• Need to be able to make easier input. 
• I want vital information to be up on a heads-up-display (e.g., time, distance, heading, ground 
speed). 

Miscellaneous comments: 

• See 101st SOP for map preparation. 
• The current configuration of Applique hardware takes up too much space in the cargo area of 
the aircraft. It must be mounted to a palate that reduces usable space by three seated passengers 
or several cubic feet of internal space. In addition to the weight of the hardware (approximately 
140 pounds), weight of the mounting palate and an extra crew member with his individual 
equipment (planning weight of 250 pounds) could significantly restrict the aircraft's ability to 
efficiently execute its mission. These factors could easily double the aircraft requirement to 
complete the mission. Recommend exploring other means than the current Applique to satisfy 
SA requirements to the aircraft flight control system. 
• SA for utility aircraft crews in the Army is greater than that of any airframe. Utility aircraft are 
routinely tasked beyond all lateral boundaries in theater. Often, the execution of these missions 
is with minimal or no pre-mission planning. It is common to receive a mission change over the 
radio for immediate execution. Thus, the "ground version" of SA is far less than that needed by a 
utility aircrew. I consider the demonstrated Applique software as a crude first attempt. 
Requirements are a real-time picture of the battlespace that can be accessed and interacted with 
by using user-friendly software. Keep in mind we all cannot type while sitting behind a desk. 
This task becomes impossible in a maneuvering platform, under "night vision goggles" in a 
combat zone. Recommend exploring other means than the current Applique to satisfy SA 
requirements to the aircraft flight control system. 
• Need to modify/adapt Applique to Aviation applications. 
• If there are problems, who fixes the system? Who will act as the system administrator? 
• The Applique system has the potential to be very valuable to the UH-60 pilot. During an air 
assault, there is usually a dedicated staff providing enemy and friendly situation, but most of the 
time, we are doing "ash and trash" missions. Missions like CASEVAC and resupply, you are 
often prepositioned or are going to have to redirect at any time.  The Applique gives you the 
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ability to conduct concurrent planning no matter where you are. This is a tremendous benefit in 
mission planning time and in actually having the correct situation awareness. The software 
would greatly assist in updates during a mission, specifically for missions requiring multiple 
turns (but it must be accessible in the cockpit). A crew chief in the back doesn't have the tactical 
knowledge to know what he is looking at and what is important, and there isn't time to teach 
him. A pilot in the back helps, but he will also need extra training as an administrator. In 
addition, we are not manned to provide an extra aviator in the aircraft. 
• People cannot ride backwards in a UH-60 and read a computer screen. Nine out of 10 got sick 
during TF XXI AWE. 
• To prepare for a mission (using Applique) will take longer. Still many parameters that must be 
preset before the mission. 
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APPENDIX F 

SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
PRISMS2 ON WORKLOAD 

47 



INTENTIONALLY LEFT BLANK 

48 



SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
PRISMS2 ON WORKLOAD 

Tasks 
PRISMS2 

Would Sig- 
nificantly 
Decrease 
Workload 

PRISMS2 
Would 

Moderately 
Decrease 
Workload 

No 
Difference 

PRISMS2 
Would 

Moderately 
Increase 

Workload 

PRISMS2 
Would Sig- 
nificantly 
Increase 

Workload 

N/A 

Flight and 
Navigation 

Tasks: 
          

Determine 
present position 
of aircraft3 

56% 11% 22% 0% 0% 11% 

Maintain 
heading0 

33% 33% 22% 0% 0% 11% 

Maintain ground 
trackc 22% 45% 22% 0% 0% 11% 

Maintain 
altitude3 

0% 33% 56% 0% 0% 11% 

Determine time 
ahead/behind 
schedule0 

33% 33% 22% 0% 0% 11% 

Determine 
distance to object0 45% 33% 11% 0% 0% 11% 

Way point 
identification0 33% 45% 11% 0% 0% 11% 

Identification of 
terrain features 11% 45% 33% 0% 0% 11% 

Correlating flight 
display 
information (e.g., 
air speed) with 
digital map 
information0 

22% 45% 22% 0% 0% 11% 

NOE Flight 22% 33% 11% 11% 0% 22% 
Contour Flight0 33% 33% 0% 11% 0% 22% 
Low Level Flight0 33% 33% 0% 11% 0% 22% 
General Mission 

Tasks: 
        

Preparing for air 
movement 
operations 

22% 33% 11% 0% 11% 22% 

Moving to and 
occupying an 
assembly area 

11% 33% 22% 0% 11% 22% 

Conducting air 
movement 
operations 

11% 45% 11% 0% 11% 22% 

Performing 
command and 
control mission 

1 support3 

11% 67% 0% 0% 11% 11% 
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Tasks 
PRISMS2 

Would Sig- 
nificantly 
Decrease 
Workload 

PRISMS2 
Would 

Moderately 
Decrease 
Workload 

No 
Difference 

PRISMS2 
Would 

Moderately 
Increase 

Workload 

PRISMS2 
Would Sig- 
nificantly 
Increase 

Workload 

N/A 

Reporting 
intelligence data 

22% 33% 11% 0% 0% 33% 

Returning to 
assembly areaa 11% 67% 0% 0% 0% 22% 

Performing 
actions on contact 

11% 45% 33% 0% 0% 11% 

Conducting air 
assault 
operations3 

11% 67% 0% 0% 11% 11% 

Conducting 
downed aircrew 
recovery 
operations 

22% 33% 22% 0% 0% 22% 

Performing 
passage of lines" 

22% 57% 11% 0% 0% 11% 

Conducting 
FARP refueling 

22% 33% 33% 0% 0% 11% 

Slingload 
operations 

11% 45% 22% 0% 0% 22% 

Performing in- 
flight change of 
mission0 

22% 45% 0% 11% 11% 11% 

In-flight route 
planning 

22% 33% 0% 11% 11% 22% 

Threat 
avoidance0 33% 45% 0% 0% 11% 11% 

Obstacle 
avoidance0 33% 33% 22% 0% 0% 11% 

General Aircrew 
Tasks: 

      

Monitoring 
aircraft status3 0% 56% 22% 11% 0% 11% 

Radio calls3 0% 44% 44% 0% 0% 11% 
Crew 
coordination3 11% 56% 11% 0% 0% 22% 

Decision-making3 11% 56% 22% 0% 0% 11% 
Prioritizing 
actions3 0% 45% 33% 0% 0% 22% 

Manage 
unexpected 
events 

11% 45% 33% 0% 0% 11% 

Time to perform 
additional tasks 

11% 45% 11% 11% 0% 22% 

Significant at a .05, indicating a non-random response trend. 
Significant at a .05 when cells for decreased workload are combined into one cell. 
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If you rated a task as having significantly increased or decreased workload while you used the 
PRISMS, describe why the level of workload was higher or lower: 

Pilot Comments: 

• Accurate positioning of aircraft, way points, assets, objectives and threat. 
• Workload will be decreased overall by having a "no-doubt" where I am and where "they" are 
relevant to the picture of the A.O. 
• Some of these functions are provided by a standard GPS navigation set. Integrate this system 
with CIS and include a moving map display. 
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APPENDIX G 

SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
PRISMS2 ON SITUATIONAL AWARENESS 
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SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF 
PRISMS2 ON SITUATIONAL AWARENESS 

Battlefield 
Element 

PRISMS2 
Would Sig- 
nificantly 
Increase 
Situation 

Awareness 

PRISMS2 
Would 

Moderately 
Increase 
Situation 

Awareness 

No 
Difference 

PRISMS2 
Would 

Moderately 
Decrease 
Situation 

Awareness 

PRISMS2 
Would Sig- 
nificantly 
Decrease 
Situation 

Awareness 

N/A 

Location of 
ownship during 
the mission21 

56% 22% 11% 0% 0% 11% 

Location of 
friendly assets" 56% 22% 0% 0% 11% 11% 

Location of 
threat3 56% 22% 0% 0% 11% 11% 

Location of 
FARPC 45% 33% 0% 0% 11% 11% 

Location of 
Assembly Areac 45% 33% 0% 0% 11% 11% 

Location of 
ACP'sa 56% 22% 0% 0% 11% 11% 

Location of PZ'sa 56% 22% 0% 0% 11% 11% 
Location of LZ'sa 56% 22% 0% 0% 11% 11% 
Location of SP'sa 56% 22% 0% 0% 11% 11% 
Location of RP'sa 56% 22% 0% 0% 11% 11% 
Ingress Flight 
Route0 33% 45% 0% 0% 11% 11% 

Egress Flight 
Route0 33% 45% 0% 0% 11% 11% 

Ownship fuel 
status 22% 22% 33% 0% 0% 22% 

Natural terrain 
features 22% 33% 33% 0% 0% 11% 

Man-made 
terrain features . 11% 45% 33% 0% 0% 11% 

If you rated a task as having significantly increased or decreased situational awareness while 
you used PRISMS2, describe why the level of situational awareness was higher or lower: 

Pilot Comments: 

• More accurate display of aircraft movement versus pilot's finger on a hand-held map (VFR 
vs. IFR). 
• By knowing where the battlefield elements are, it enhances my ability to concentrate on 
other, more pressing matters. 
• Being able to have a map display with all these item locations indicated in relation to 
aircraft location would be great. 

'Significant at a .05, indicating a non-random response trend. 
'Significant at a .05 when cells for increased situation awareness are combined into one cell. 

55 



INTENTIONALLY LEFT BLANK 

56 



APPENDIX H 

SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF PRISMS2 
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SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF PRISMS2 

Do You Expect To Experience Problems 
Entering Data Into PRISMS 2? 

YES 

NO 

N/A 

-& 
56% 

—J. 

■ 
-1? 

22% 

22% 

—4 —U 
\ 

fl 1; 
?y —4 

0% 20%     40%     60%     80%     100% 

Pilot Comments: 

• Possibly, depending on how severe vibration 
during flight is. Severe vibration could 
encumber use of keypad. 
• Precision of cursor movement with a 
vibrating hand would be a problem. 
• I would expect problems based on location 
and installation in cockpit, and flight vibration 
levels currently encountered. 
• Joystick input and manipulation may be 
affected by vibrations and inadvertent input 
from a pilots checklist or something bumping 
up against it. 
• I would expect problems with the joystick 
(CCG) or keypad entry method: Pilot on the 
controls - almost impossible during most flight 
environments except day, contour, non-tactical 
missions. Pilot not on the controls may 
experience problems inputting and changing 
information while aircraft is not stabilized. 
Entering data via controls on cyclic or 
collective may ease the burden on the pilot on 
the controls. 
• I speculate that the CCG would be hard to 
work during flight. 
• The CCG would be too hard to handle. 
• Too many buttons. 
• Pilot would have to look at the keyboard 
head. 
• Need a larger keypad if possible. 
• Mouse or touchpad will not work due to 
vibration. Keypad entry will work. 
• Too many screen functions for entering a 
simple MGRS or Lat/Long waypoint. MGRS a 
must! Please include it. 
• Will have problems using joystick, but not 
using buttons. 

*Aie There Any Hardware Features That 
Are Not Logical Or Consistent? 

YES I    0% 

0 

< 

NO 1 U *r. 
t             1 

13% N/A f —1i  : 

t ^  4  4  J- 
0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Joystick will be tough to use in flight. I can't 
think of anything better except using the 
buttons. 

Any Symbology On The Digital Map 
Display That Was DiffcultTo Understand 

Due To Size? 

YES 

NO 

N/A 

22% 

111% 
-J- 

3 67% 

-4- -^ 
0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Airspeed and track are difficult to 
understand due to small size. 
• Time, distance, heading track, and ground 
speed need to be larger for ease of reading and 
they need to be located in the same area. The 
instrument page mapping screen was difficult 
to read at first, but with training and time, I 
think it will be ok. 

*Significant at a .05, indicating a non-random response trend 
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Any Symbdogy On The Map Or Menu 
Screens That Was Difficult To 
Understand Due To Content? 

YES 

NO 

N/A 

H' u 
78% 1 u 

Q 1 i% —J —^ 
0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• The symbology appeared to be standard. 
Limited laboratory inspection -1 would expect 
no problems with a full course of instruction. 
• The track data in the upper left corner was 
difficult to understand. 

How Effecf ve Is The Size Of The Digital Map 

Screen For Displaying And Entering Datsf? 

C-"    ""'" ".', % 

% 

 ^  ^ 

Very Effectk/e t.                 «J- 
K-> 

22% Someviiat Effective 

Borde rlhe b o% 
IfcWrt» .W.v |  •*- 

Very Ineffective 

N/A 

fjo% 

CD 11 % 
 ^ 

0% 

Pilot Comments: 

20%     40%      60%      80P/o     100% 

• The bigger display was ok. Once you 
increase the font size, it may become cluttered. 
• The 4" X 5" MFD is too small for me. The 
bigger display is better. 
• The large screen is very effective with the 
small screen being less so. 
• The smaller display is too small. 
• The 6" X 8" display is good. The 4" X 5" 
display is ineffective. 
• The 6"X 8" display should be the minimum 
acceptable size. 
• Ineffective on the 4" X 5" display. Very 
effective on the 6" X 8" display. 

"Problems Ffeadingand Intepreting 
Information Die To RtflectionsOn The 

Displays? 

"Problems Reading and Interpreting 
Information On The Displays Due To 

Lack Of Adequate Contrast? 

YES t    0% 

NO 1                                        II »a 

N/A Ö11 

-—-J- -—M -—/ - 

YES 

NO 

N/A 

~lo% 
D 

"1   0% 
-L ■-/  4 —'-£  A 

100% 

0%      20%     40%    60%     80%    100% 

Pilot Comments: 

• Might pose a problem under goggles. 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Under goggles, when dimmed, might be a 
problem. 

*Significant at a .01, indicating a non-random response trend. 
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'Problems Reading and Interpreting 
Information On The Displays Due To 

Lack Of Adequate Resolution? 

YES 

NO 

N/A 

-4 
tm 11% 
r 3    8! 
i o% 
i—/ ■ 4  4  4 

, 

0%     20%    40%    60%    80%   100% 

Pilot Comments: 

• Will be a problem if display is dimmed under 
NVG's. 
• Need a larger screen for map display to be 
clearly seen from both pilot stations. 
• Make the font bigger. 

"Problems Reading and Interpreting 
Information On The Displays Due To 

Lack Of Adequate Brightness? 

YES 

NO 

N/A 

I    0% 

i o% 
¥ ^ -4- -£ 

j!ioo% 

-4- 
0%     20%    40%    60%    80%    100% 

Pilot Comments: 

• Good adjustment of brightness. 
• Dimmer switch is excellent, but how would it 
fare under NVG conditions? 
• Under goggles, the display might be too 
bright. 

Anticipate Problems Reading and 
Interpreting Information On The Displays 

Due To Vibration? 

YES 

NO 

N/A 

Problems Reading and Interpreting 
Information On The Displays Due To 

Inadequate OffAxis View/ability? 

yd! 

f0" i* 

i \ 3% 

56% 
M            | 
f = -■-■;■■;-;:■.; i 
y ■   / - -/■   V 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Reading the display and inputting data with 
the CCG might be hard. I would need to 
experiment with the system to answer it more 
accurately. 
• If mounted on a swivel mount, vibration may 
affect readability. 

a 
22% 

78% 

YES 
if] 

NO I ■■■ u 

N/A 
Si 
1 o% I—^  4  4  4 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Assuming the display is on the center console 
and I have to input data, off-axis viewability 
would be difficult, maybe not impossible. 
• Not able to read the side legend on the side 
where the a pilot or copilot would be sitting if 
the screen was in the middle of the cockpit. 
• Location in actual aircraft will be critical. 
• Off-axis viewability was poor. Need displays 
on both sides of the cockpit. 

*Significant at a .01, indicating a non-random response trend. 
*Significant at a .05, indicating a non-random response trend. 
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'Problems Reading and Interpreting 
Information On The Displays Due To 

Inadequate Sunlight Readability? 

YES i    0% 

NO t   (1 78% 
•v 

22% 
 r —A 

N/A'' 1 
■ ^ 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• Excellent display. 

Do You Believe PRISMS 2 Would Cause 
Any Problems With The Use Of 

Night Vision Goggles? 

YES"!   o% 

NO 3 11 '/o 

N/A ü «a 
■: A— -A  A  A  / 

0%     20%    40%     60%    80%    100% 

Pilot Comments: 

• Not a problem assuming the displays have 
NVG filtering. 
• The displays should be adequately tested. 

"Were The Colors Used To Display 
Information On The Map Appropriate? 

"When Entering And Retrieving 
Information, Are There Any Steps 

That Are Not Logical Or Consistent? 

YES 

NO 

N/A 

f—^ I         ! 

0 0% 

■l- A —A  A _/ ■ ■ ) 

0%      20%     40%     60%     80%     100% 

Pilot Comments: 

• Need to make all color schemes match up to 
DoD flip and military symbols. 

YES |    0% 

NO '  (J /87o 
" 

22% j 
——A 

N/A - 
 / 

0%      20%     40%     60%     80%    100% 

Pilot Comments: 

• No significant comments. 

'Significant at a .01, indicating a non-random response trend. 
'Significant at a .05, indicating a non-random response trend. 
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Are There Too Many Steps Required For 
Entering And Retrieving Information? 

^ 
YES 

NO 

N/A 

22% 

pm 
-^ 

^ 

3 67% 

^ 
^ 

0% 20%     40%     60%     80%     100% 

Pilot Comments: 

• Maximum number of button pushes should 
be two. 
• Are too many steps for entering way points 
or navaids. 

How Often Did You Have Trouble Remembering 
Where You Were At In The Menu Structure? 

Never Had Trouble 

SefcfomHadTroubfe     If 

Offen Had Trouble    t,   0% 

CorBtanHyHadTrcubb     \   0% 

N/A I 

mi 
I   44% 

z?z 3 
]  44% 

^4- ^ 
0% 20%       40%       60%       80%      100% 

Pilot Comments: 

• No significant comments. 

How Easy Was It To Navigate Through The Display 

Screens? 

Very Easy 

Moderately Easy 

Boideiline 

Moderately Difficuft 

Very OFFioult 

N/A 

if"    '   ' - 

 _^J 

..._   ... 
%$&mv^'r> 1 22% 

1 

.      ...i 

m           ■45% 
a 

 ~-J 

[    - - ] 22% 

 < 

^■117 

|   0% 

i °% 

0% 20%      40%      60%       80%      100% 

Pilot Comments: 

• Takes specific concentration. Probable 
improvement with training and use of the 
system. 
• Limited laboratory instruction. No problems 
expected with anticipated instruction program. 
• Bezel buttons make page selection quick and 
easy. 

Ary Instances When The Map Display 
Screen Is Too Cluttered Making It 

Difficult To Read Or Enter Data? 

YES m I   11 % 
78% NO —u 

N/A 3 11 
—^ -^4 

___J _ZJ 

0%     20%     40%     60%    80%    100% 

Pilot Comments: 

• Declutter modes are a must. 
• Clutter was a problem on the small (4" X 5") 
MFD. 
• Clutter may be a problem once the fonts are 
made bigger for easier readability. 
• Save money on flight data and give us a 
centrally located MFD with full battlefield 
integration. If we can't afford to outfit both 
stations with this, just give us something we 
can use. FAA certification is a must! 
• The flight situation display (4" X 5") was too 
cluttered. 
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What are the biggest improvements that can be made in the PRISMS2 to make it more effective 
for performing your mission? 

Pilot Comments: 

Comments regarding the software interface for PRISMS2: 

• Ground speed only needs to be a 3-digit display. No need for a bar. 
• Ground speed, heading, track, time to/from needs to be easily readable (big #'s) and in the 
same location. 
• Would be nice if it were a 3-D map. It might be a big added improvement 
• Need a bigger font on some of the text. 
• Eliminate some redundant information like the air speed sliding scale. 
• Unclutter some of the displays. 
• Need a map scale smaller than 1:50,000. Maybe down to 1:10,000. 
• Add more map data. 
• Need a hover circle - it should be less than 50 feet in diameter (current hover standards allow 
no more than 3 feet of drift). 
• Instead of VHF/AM, request that the display read "VHF, UHF, FM1 or FM2". 
• Incorporate a turn-rate indicator on the flight display (comment from two pilots). 
• Allow the ground speed indicator to be changed from knots' ground speed to kilometers' 
ground speed. 
• Modify the heading select marker (heading bug) to be more easily adjustable. 
• Need ability to zoom in to a better/smaller scale than 1:50,000. 
• Provide a choice of scale and type of map. 
• Design threat data on the MFD to display range fans for the type of threat being displayed to 
enhance flight route data and moving map displays. 
• Design the display to provide "track-up data" with an orientation to north if needed or 
requested by the pilot. 
• Design the ability to select certain way points as a flight route (sequence) and the ability to 
change the route at any time the pilot deems necessary. 
• Incorporate the flexibility to input either MGRS or LAT/LONG data.   The Air Force deals 
strictly with LAT/LONG. 
• Incorporate the ability for the pilot to choose the way points desired to be non-corruptible or 
corruptible. 
• Display situation awareness data with the ability to declutter or select specific information to be 
displayed. 
• Provide external load monitoring. 
• With better technology, increase database for maps and way points/navaids/aerodromes. 

Comments regarding the hardware interface for PRISMS2: 

• Need to make the digital map larger 
• Make data input/changes as easy as turning one knob, etc. Pilot on controls has only one hand 
and 3 seconds to change things like "heading bug". 
• Need mouse control on pilot and copilot's collective. 
• Need MFD no smaller than 6" X 8" with 8" X 8" optimal. Ideally, need two MFDs with one for 
the pilot and one for the copilot. 
• Make it easier to display information by providing two displays - one for the pilot and one for 
the copilot. 
• Cancel the small MFD as an option. It's too small and not functional on the center console 
• Need fully integrated "smart" displays on both instrument panels. 
• Not MANPRINT compatible if installed on swivel on center console. 
• Reduce the "recess" of the glass to the bezel of the system to enhance the visibility of all cues 
and displays from the right seat.  
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• Replace the current AN/ASN-128B keyboard (on the console) with PRISMS2 keyboard to 
reduce 
"cockpit clutter" of two keyboards. Also, have the design flexibility to revert back to the 
AN/ASN-128B keyboard. 
• Design the ability to input SPINS/ACO/mission data easily without causing data entry to be 
inputted in inaccessible areas of the aircraft. Install the data loader for the PRISMS2 either on the 
keyboard itself or on top of the keyboard. 
• If one MFD is to be used or purchased for each aircraft, concentrate on navigation data (moving 
map, route/way point data) and don't incorporate the flight data. More memory and computer 
functions could be used to support a VERY GOOD navigation package. Also, have the design 
flexibility to revert to the current caution/advisory panel if the need arises. 
• Delete instruments page. 

Comments regarding location and accessibility of PRISMS2 to pilots in the cockpit: 

• Mount where current caution advisory panel is and integrate -CL items when a fault it detected 
• Rather than making it removable, hard mount this equipment and ensure each aircraft is 
upgraded. Not every mission requires a flight of 10; it's the individual missions that would 
require this technology. 
• Determine optimal installation location, pilot/copilot access and visibility. 
• A center display would allow BOTH pilots a better view from either seat. 

Comments regarding integration of PRISMS2 with aircraft systems: 

• Integrate PRISMS2 with present CIS and drop navigation functions. Concentrate on movement 
on or around the battlefield and communications! 
• Try integrating PRISMS2 with existing equipment for a short-term fix. 
• Need hooks to use data from current analog systems (instruments). 
• Tie routes to current ability to display route following of instrumentation. 
• Determine effects of power supply switching (i.e., APU generator vs. aircraft main generators) 
during aircraft run-up and shutdown. 
• Without full integration and display on the instrument panel (to replace the electro-mechanical 
gauges), the PRISMS2 does not significantly improve flight tasks. 
• Integrate the PRISMS2into the caution/advisory panel to save space on the instrument panel 
and to display the appropriate caution/ advisory segments and display the emergency procedure 
associated with the malfunction in the same area. Also, have the capability to use the same 
connectors of the current caution/advisory panel if possible to replace PRISMS2if the need 
arises. 
• Incorporate the ability to use PRISMS2 using DC ESS power (battery power) for input of data 
without using the APU (DC PRIM). 

Miscellaneous comments: 

• Extremely high risk, if user accepts this system for the UH-60. If the PRISMS2 is "good 
enough" (and it is not!), then it may become the system of choice for the L-plus and UH-60(X). 
The UH-60 needs a fully integrated, ORD compliant system. 
• Ensure a program of instruction and operator's manual are fully developed. 
• Have a system to assist pilot on controls with emergency procedures, check lists, for start-up, 
shutdown, mission equipment, etc. 
• I should be able to plan the route on AMPS and plug it into PRISMS2 and get the same 
information if I'd used my prepared paper map. 
• Should be able to plan a mission en route, i.e., I'm flying Col X-Ray from A to B. En route to B, 
my higher HQ calls to divert me to pick up CSS supplies from the BSA to 1 Bn of X Div. Grids of 
PZ and LZ are provided to me. 
• Need IFR capability. 
• Get experienced UH-60 IP's, PIC's, UT's to make this as user friendly as possible. The device I 
saw was designed for a customer that had his need in mind.      
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APPENDIX I 

SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF THE 
PEREGRINE DIGITAL MAP ON WORKLOAD 
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SUMMARY OF PILOT RESPONSES ABOUT THE IMPACT OF THE 
PEREGRINE DIGITAL MAP ON WORKLOAD 

Tasks 
Peregrine 

Sig- 
nificantly 
Decreased 
Workload 

Peregrine 
Moderately 
Decreased 
Workload 

No 
Difference 

Peregrine 
Moderately 
Increased 
Workload 

Peregrine 
Sig- 

nificantly 
Increased 
Workload 

N/A 

Flight & 
Navigation 

Tasks: 

          

Determine 
present position 
of aircraft3 

80% 20% 0% 0% 0% 0% 

Maintain 
heading 

0% 40% 40% 20% 0% 0% 

Maintain 
ground track3 0% 80% 20% 0% 0% 0% 
Maintain 
altitude3 

0% 0% 100% 0% 0% 0% 

Determine time 
ahead-behind 
schedule 

20% 40% 40% 0% 0% 0% 

Determine 
distance to 
object 

40% 20% 20% 20% 0% 0% 

Way point 
Identification0 20% 60% 20% 0% 0% 0% 
Identification of 
terrain features 0% 60% 40% 0% 0% 0% 
Correlating 
flight display 
information 
(e.g., air speed) 
with digital map 
information vs. 
paper map 

20% 20% 60% 0% 0% 0% 

General 
Aircrew Tasks: 

        ....—. 

Monitoring 
aircraft status 20% 0% 60% 0% 0% 20% 
Radio calls 0% 0% 60% 0% 0% 40% 
Crew 
coordination 

0% 20% 20% 20% 0% 40% 

Decision making 0% 40% 40% 0% 0% 20% 
Prioritizing 
actions3 

0% 0% 80% 0% 0% 20% 

Manage 
unexpected 
events 

0% 40% 20% 0% 0% 40% 

"Significant at a .05, indicating a non-random response trend. 
'Significant at a .05 when cells for decreased workload are combined into one cell. 
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APPENDIX J 

SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF THE PEREGRINE DIGITAL MAP 
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SUMMARY OF PILOT RESPONSES ABOUT HARDWARE-SOFTWARE 
INTERFACE CHARACTERISTICS OF THE PEREGRINE DIGITAL MAP 

PROBLEME ENTERNG DATAINTO 
PEREGRNE7 

YES 

0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• Too many menu screens ('Comment made by two 
pilots) 
• Hard to use pen on screen due to vibration 
and small screen size. 
• Magnetic pen vibrates. 
• Icons are too small. 

ANYSTEPS FORENTRING/RETREVING 
INFORMATION THATARENOTLOGICA. 

ANDCONSBTENT? 

«■ 

60% I'J 

YBSJ ^r 40% 

 4  ? 
0% 20% 40% 60% 80% 100% 

Pilot Comments: 

•Entering grid coordinates is cumbersome. 

ARE THERETOOMANYSTEPS REQUREDTO 

ENTERANDRETREVE INFORMATION? 

N3   - 

YE3  ■ 

0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• Too many menu screens 
• Menu screens are 4-5 deep which is too 
many. 
• Too many steps for grid coordinates - 
cumbersome 
• Too many steps to input waypoints. 
• During fight, it requires a long time inside 
the cockpit to confirm proper entry of 
information. 

HCW EASY 6 NAVIGATION THROUGH THE 

DISPLAYSCREENS» 

WYEASY 

MODERATEY HSY 

BORDKLNE 

MODERATBYCFFICUIT 

VERYDFFICULT 

|^#jsT|f^.^i;'j^-4^y^ifr|iJi^ 
J-- 
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-£ 
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-A -A 
0%       20%      40%     60%      80%     100% 

Pilot Comments: 

• No significant comments. 

73 



HOW OFTENDIDYOU H/VE TRDUBLEREMEMBERNG 

WHEREYOU \AEREAT IN TIC MENU STRUaURE? 

0% 

20% 

40% 

40% 

Pilot Comments: 

• Often had trouble due to lack of experience 
with system. With more experience, this 
would probably not be a problem. 

WAS DGrTALMAP DISPLAYSCREENTOO 
CUJTTERE)? 

ND 

YES 

5 40% 

60% 

^ / 
0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• The map scale size screen is too cluttered. I 
need 1:50,000 for terrain flight and I'm limited 
to 3 X 4 squares and have no forward look at 
the upcoming terrain without it (1:50K map 
wasn't available to pilot). 
• Only when scrolling the map. 

ANYSYMBOLOGYDEPICTEDON MAP THAT 
WAS DFHCU.TTO UNDERSTAND? 

YES 

0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• Icons on top of screen are difficult to 
understand. Need look-up table that's easily 
accessible and gives definition of icons. 
• During high vibration, information takes a 
couple of minutes for your brain to 
comprehend. 
• Need MIL-STD 2525 symbology in near 
future. 

HOW EFFECTIVE WAS THE SIZE OF THE 
DISPLAY FOR DSPLAYINOENrERINGDATA? 

VEFWNEFFECTIVE i o% 
20% 

20% 

60% 

 * 

c . 
BCRDEHJI* 0 
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VERfEFFECTWE | 0% 

-J  {■  1* 

0% 2 0%      40%      60%      80%     100% 

Pilot Comments: 

• Need more map scales (1:100K) for a farther 
look. 
• Icons are easy to miss during periods of high 
vibrations. 
• Screen is too small for 1:50K, map especially 
if you have a threat at 10 kilometers. Screen is 
o.k. forl:250Kmap. 
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^D 
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-/- / 
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Pilot Comments: 

• Sunlight washes out resolution. 

ANYPROB1EMS WITH READNG & 
INTERPRETING INFORMVTIONONDBPLAY 

DUETO VIBRATDN? 
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to 
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J 
40% 

60% 

-A- 4 / 
0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• Pen vibrates (very minor). 
• Screen hard to read during vibration. 
• Leg and pen vibrate at different frequencies. 

ANY PROBLEMS WITH READING & 

INTERPRETING INFORMATION ON 

DISPLAY DUE TO LACK OF CONTRAST? 

 I I I 

20% 
YES 

£ 80% 

20%        40%        60%        80%       100% 

Pilot Comments: 

• Sunlight washes out contrast. 

ANYPRCBLEMS WITH READNG & 
INTERPRETNG INFORMATION DUE TO 

SUNLGHT reAD/BIUTYOF DISPLAY? 

NO 

YES 

|o% 

1100% 

0% 20% 40% 60% 80% 100% 

Pilot Comments: 

• Sunlight washes out screen easily*. 
(*comment made by three pilots) 

• In very bright sunlight, I had to angle it away 
from direct sunlight. 
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DID WEARNG THE PERB3RINECAUSE 
DBCONFORT DUE TO PRESSUREPOINTS, 

WEIGHT, STABLFTY, ETC.? 

ü 
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A A 

100% 
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Pilot Comments 

• No significant comments. 

DIDWEARNGTHE PEREGRINEINTERFERE VUTI 
YOUR H.K3HT SUITOR FUGHTGEAR? 

1 
NO 
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0% 

-A -A- -A -A 

100% 
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Pilot Comments 

• No significant comments. 

DID WEARNG THE PEREGRINE INTERFERE WITr 
AIRCRAFT STRUCTURE(e.g., center 

console)? 

rl 
80% 

 / 

'                                                           s 
\- 

20% 

 4  A 
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*■ A 
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Pilot Comments 

• No significant comments. 

DIDWEARNGTHE PEREGRINE INTERFERE WIT! 

FLIGHT CONTROL (I.e., cyclic, collective) 
MOVEMENT? 

NO i   0% 

YES 

*■ A  A  {  J-  } 

100% 

0% 20% 40% 60% 80% 100% 

Pilot Comments 

• In the right seat on my left leg, there was 
some interference between the Peregrine and 
the cyclic & collective. 
• Emergency egress would be a problem since 
the cannon plug is not quick-disconnect. 
• Is cumbersome with leg strap. If battery 
weren't in leg strap, maybe it would be better. 
• Too big for cyclic-collective. 
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ANY FROBLENB WITHREADNG & 
IN1ERPRETNG INRDRMATON ONDISPUV 

DUE TO OFF-JKIS VIEWABILTY? 

"i: 
ND 

40% 

YES  | 
60% 

-4 
40% 60% 100% 

Pilot Comments 

• Can't see display well off-axis. 

Pilots' responses when asked to "list the biggest improvements that could be 
made in the Peregrine to make it more effective for performing their mission": 

• Need a digital checklist. 
• Locate the system on the center console. 
• Put the digital map on a multi-function display or visor. Get it off the knee. 
• Need the map to point in the direction of the flight at all times. 
• Routes should be bendable (curved) not straight lines from point to point. 

Routes should follow terrain. 
• Need some kind of scratch resistant screen cover. 
• Need less wires and cords. 
• Reduce bulkiness of CPU display unit. 
• Mission planning needs to be more user friendly. 
• Eliminate GPS cable dangling from cockpit ceiling. 
• Eliminate CPU display unit cable from interfering with collective. 
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